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Abstract; The membrane bioreactor (MBR) was applied to treat the simulated coking wastewater
and domesticate the activated sludge. The effects of the process parameters such as hydraulic retention
time ( HRT) and dissolved oxygen (DO) on the removal of the pollutants were investigated, and an
internet monitoring system was constructed to monitor and control the operation of the equipment. After 70
days of cultivation and domestication, the MLSS in the MBR increased to 2.3 ¢g/L, the sludge volume
(SV;,) increased from 1% to 34% and then tended to be stable, and the water quality index of the
effluent such as COD and UV,;, were stable and reached the national discharge standard. Under the
conditions of influent COD of 810 mg/L and UV,s, of 5.0 em ™', the removal efficiencies of COD and
UV, were 100% and 91% , respectively, when the HRT and DO were 10 h and 3.0 —3.5 mg/L. The
internet monitoring data showed that the COD and oxidation-reduction potential ( ORP) in the effluent

were strongly correlated with each other. Therefore, a model for predicting ORP was proposed by using
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multiple linear regression methods. The model had higher accuracy and good stability, and could be used

to manage the process and realize remote control.
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Fig.3 Change of sludge parameters during MBR start-up
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Fig. 7 Effect of DO concentration on COD removal efficiency

2.2 “HEM + " EUEKGEEERS
2.2.1  FEARPEIKAL BRI A5 AR GRS (1)

AHIFEA R T IR + 7 fE AL P K A B I 47
G, AR 0 2 JEE 1 BT AR IR 45 A BRI
AP X AR AL P Ak B e 1A BT K A
PR SR ERAZ AR E R,
Kl 8 Fr7m o

SRR 2 i TR I U A R B R R 2, B
IIREZR RERN A5 BoR AN A Shisdl, M A By
BRI W15 AL B 25N ER AT K K
ESRONMIAT B A IT FAR S S Bt A7 S AR
T 2 i o A e SR B 1 R 15 S T 4
L KEETCE M2t AT Ak, LA BT RIZ . A HR
B e 554 , i r R G2 R0 2R AR SC A,
W AR AR EA T 0 AT AL B, S 2o v £ R R AT L A
PR BEAL A BRI I P B L0 A B, 75
il T Bt ia A7 5 [l b di {4 Rz FH e 55 2% 100 00 4 4 4
1 1, T 1) 0 P g 126 5% P s 000 80 A0 4 o O
FM5 o MR B I K0 PG R A 2 I 3
PEATARAT TEVE A8 A 20T < Bt O A 1R R 4R
JZR GERNEYR S B AR 5, Bl B R G XA i 30

HEAT SR A A 0 VR 1 08 5 Bl i B AR
GEAR I M55 1 T AR TR, o8 95 K Bt 1) 7K SR
RS P i A DR 25 B dl AL R A7 70 i Ak
H AR B e T AR S B0 Hh =R AR
SPATPUG R B o DL 5 4l T2 ey Bl
AU MEE ARG BARGE: T 2 i il
F G PR BRI A B B P AT B A IR A R,
PEAT ML 55 AR T ] i 2o JC 2 AR £ 5 3 1w 4% 3l
SR I ERL S k(sS4 €10 FE & SESLIES Wil
AL VR BOR K R A , BEA T4 55
AR, [+ s i 1 I 26 A 2 7 21 78 3l 26 o 4 [
E LIk A 5 R 5 55 A B AR GE I U A B
B B PR K S S M 0 530 R PR AT s A RS R,
Flb 55 AR TR] e 3 o JC 4k AR 207 2 1) % sl ¢
S P11 [ 7 A Stk i 55 o AP S22 W SR P
B SR, AR SR A% L , 2Bk I 8 T4 il
5 BRI /R BB 1, G Al S [ S 2 s A RS B ¢
S 1) JFE P R AR 2 2 2 e 55 DI RE

B BEET [ Bozom |

Lz | 1] %

. EEE I
3
WETH | |EETH

B

Al i

= yop| EBRRES | [BREERS |

O [ R b T e b |

- Iy iz

f%

1 | Bl R A 5 T LR B A |

1

2

B8 EEEMEALEN
Fig.8 Internet organization structure

2.2.2  FEALIR K AL BRI SR TN AR IR (A 7

AT R, e KA S R I RS
BILTS YW 05 2 7 S8 Ak 0 e , AH D L, ORP 7845 HLY)
WA B b i 2B I AR DL O R4, i
JEZSA LY R I X ORP A% RS K 1y
WA R RS, 5 COD T3 WM AR 25 5, KR

- 102 -



R

www. cnww1985. com

EEN S5 LEEL PN PO LT

H3T A %H19H

7k ORP 55 COD Z[aI Ay A& (W 9), KU H]
ORP 5 Bk COD 22 fb %, M i A7 24 i ¥ MBR
TZiafy,

140 <tk cop 100
- 11 7] ]
120 7K ORP 75
7, 100 150
- 125 =
Z 80 E
X 10 &
g 60 S
S 1-25
40 1-50
20 75
- 1100
0 2 4 6 8 10 12 14 16 18 20 22 24

t/d

E9 sk COD # ORP Xt 5 &
Fig.9 Corresponding relationship of effluent COD and ORP
iy & 9 H] 400, £E 3k COD 2y 810 ~ 830 mg/L,
ORP 7 10 ~30 mV [55F T, =1 5 Wl £ 4 o
7K COD F1 ORP 454544 %4 W1 2 (1 AH 5G4, >4 1
7K COD >45 mg/L i} ,ORP <0 mV, 244 7k COD <45
mg/L i ,ORP >0 mV, 1] H # 7K COD ¥ & @Ak,
ORP {Hgi#k = . ORP J2 FH >k s oK J5T /4 2 R 4 1k
AR, AR S HL A B, AR AR B R IR T
HL R T K BT R AR R e . FEAL R G WA
7K COD ¥ B A BEAIR, RGNS COD 1Y 2 R 23232 W
o, A A £, K ORP (HLpEZ 7,
ORP B8 =y , Ui R GE Xt A ALY L BRI,
I, Al3E i = F- 6 /9 ORP W I 4k s 2 ke i 7K COD
fabR, WAl MBR X1 HLY B K BRACE : 24 ORP >0
mV i, 7K COD ¥k EEREME A bR, H ORP {HBR K, &
LA IR BT 5 24 ORP <0 mV I, i 7K COD ¥
JEARREIBR
AWEFER ] 2 704 M N E Ty 3, 7 550 1 b bl
PR 36 20 2%{ (ORP DO \HRT F1 pH {H) i#17
AL, BT SEEHTIHRE TR T B0 ORP
B, an= (1) B
Y= —2.409 6A +15.353 4B +20.426 5C -
247.041 (1)
HH1.Y 2 ORP,mV;A 2 DO,mg/L;B 3} HRT,
h;C 2k pH fH,
O  BIRIE L
DO HRT F pH B X% ORP 458 A 31530 {B (1) HIS
AN 10 FroR . WL, SEO0 (RIS R A

AIPLE SO T, W) & B3 , RE RGP RENE 1 5]
SR ARTEXS LR MBI, B 1 e 3125 5 R? =0. 837,
F M I ST AR Y TR B s
60}
40}

NS}
(=]

ORP H5{f/mV
A
2

|
D
=

—80}+

-100 . . : : :

-100 -80 -60 -40 -20 O
ORP 5 fH/mV

-

20 40 60

E 10 ORP RIG{ESTHMNE
Fig. 10 Scatter diagram of experimental and predicted ORP
values

@ NERERIE

PN R IE S — RN LR 2 T Ik, 2 R
BIE R RS E M FEAS I ST, R B — 10 52
AL AT N ER SR, 283 11545 2] 1) LOO CV 55 A
TS LA N 11 R, RIS A5 Q7 =
0.796 , & BIAF 5 Fr £ 57 i ORP F0 I A5 24 3 i
oy

z
gl
L

- oog
o

ORP Al /mV

o,/’
,e’o
-

—80}+

%0 0 0 0 0 0 20 40 60
ORP 528 ffi/mV

E 11 HEBIIELER
Fig. 11 Internal verification diagram
2.2.3 W5 s

AR BRI + 7 IR R G, S AR KA
LT AT VCAD , SN BCHiE 1 i ASCR 5 PR 40t
FE AR WA, T AR B A 2 [ 2o A A% B Lo . AR
RGEHAF RN RIS Bk S Uhe.
O HReMEE

KB HS ARIE — AR 5 7K Ak B s
FATVBC S AL IR , 0 75 7K Ak PRE R rp 45 A BR

- 103 -



H3T A H19H

T OE % K H K

www. cnww1985. com

AR RS % (pH (DO Y& B ORP FIRAL ) #E4T 5K
FAEZR T, DA S iy 2 81 59T O B 7 7
e

AR BRI T 2R oL, RV A
BT ah A MBR L Zaa 7 #EA7 £ 00 , dnl&l 12 i
13 Jii7, 24 DO 1 ORP {H AR, M4 iy A K3
PEATIHHRAS B S A i 45 2 IR o, P R U A
1B )5 P R R K R A 3k, 15 T 2R3 AT
ATE [ 7€ S MRS B A T 7

i ]

kA Hi oK TR A K T5 1
TR A SR B fetiE e LRI N
& B 6 &

E12 EEinEeeEE

Fig. 12 Intelligent monitoring of fixed terminal
BORID IR N ey e IO " T - 1228
TS KW R =X KM R =)y
CEmkweRs B gwsceprs B
BIES ot k% Kk
HEARRTT KRR
DO1_on DO1_off
K #IF HOKRH G
D02_on D02_off RS A BESEB
DO3_on DO3_off
< = o) ) < = a (1]

E 13 HahindeelEE

Fig. 13 Intelligent monitoring of mobile terminal
@ HREME

FERR T BETTET , AR PGB RS i s is TR
BEARSAE BHER, R I I B s T ol 5
JEAESERR TAES 18 5 305 B AR LLREF R E
TNEL, 58 A (EHEE , T AR HE I S XL H 7K
EMLGEABITRER EIREFE. 2 DO kA >
6.0 mg/L Hf, ] FH 2 o 4 26 5 £ 8 R <t o
K7 LRI AR, 2430k K B i, MBR b {4 o
(R PR TS TR T DA AR T itk i AL
YA AL BNy T, X SRR, DO R
22l TS 6.0 mg/L LIF, AIr ATE S RTIRSCRES

I=VA
5

T 520 DO W BE AR B ORES  ib A KR
(RISENN , 7 2T A K AR K L B R G i %
JIFLATE DO ¥ 6.0 me/L i, B REEHRE(H B
AL RE Sy 5 L R KA o

H FF R 45 R e i B U e AL R
FERTEAR , TCIe BRI TR G2 Rl b 152 £ , B L RE IR
Y NHLAS ELARRA A P B 1] s () s e A 3L, 45 A A
FPE FIEPEARRT AR o MASHETT A LB +
AL KA PR R G REAS G B R AR AL T
L — 1A R B B 2 R 55F & HEA T4 B A B, 5K
RS W R e A SR A R RE T | sl
K P B B A A L SR 2 R ) fE
FH P AT LAFERS Bl 28 ity R[] 28 st ) FH 026 9 285 F AT
207 O LTI R s ], R o (T4 3
3 it

@© R MBR 4b BB AR AL P K, 285 3% 2
70 d ISR YL SR, COD 25 K 8 brfa 2 S5 5
A FRHOR B3 2 37K COD 2y 810 mg/L UV,5, 24
5.0 em 'Af,7E HRT 4 10 h . DO 4 3.0 ~3.5 mg/L
LA S5 T, COD 1 UV, 25 B 3243 51| AT LLA 2|
100% 1 91% , tH 7K 7K T REIRARHERL

@ R HIEM + 7 FE AL K AL B W R
4, BEMEARYE MBR 3t N (1) DO F A7 A8 f 17 10 4 3]
W SR AT A B H 7K SR 1 2 il , v 6 Ak 7K Ak
T 3T W R il

@ KLY ORP FUIN A AL R FH F f 1k /K
AR PR WA TR MERR R R MR, AT T AR
TEBMRGFEIREE R G L T LS
RGBT E PR, WA Se s B, AR 7 B
FET IR sk, SEI e R i, A AL PR K Ab T
2B TR HES T AR

SE

[ 1] CHU L,WANG J,DONG J,et al. Treatment of coking
wastewater by an advanced Fenton oxidation process
using iron powder and hydrogen peroxide [ J .
Chemosphere ,2012,86(4) ;409 -414.

TRMRAR, Sk, 22, 2. SRR IR BEAL BEEAR
ZER[T]. Tolk/kAb#E,2017,37(2) :1 -6.

XING Linlin, ZHANG Jingzhi, JIANG Anping, et al.
Summary on the advanced treatment technology of coking
wastewater [ J ]. Industrial Water Treatment, 2017, 37
(2):1 -6(in Chinese).

(2]

- 104 -



www. cnww1985. com

W EEE AT B SR e B KA AT R %374 H19#H

(3]

[4]

[5]

[6]

(7]

[8]

2R, FAAUL, PR, 4. FRALBOK AR B TR BTS2 1
JAsATRCR T ]. A E gk HEK,2018,34 (4) 197 -
101.

LI Huan,TAO Ruohong, SUN Bin,et al. Case study on
design and operation of a coking wastewater treatment
project[ J]. China Water & Wastewater,2018,34 (4) .
97 =101 (in Chinese).

SKTTHRE, 5. FRALBOR TS G P Rr ik R Ak AR
oA, fLTER R ,2015,35(3) 272 - 278.
ZHANG Wanhui, WEI Chaohai. Analysis of pollutant
characteristics and treatment technologies of coking
wastewater| J ]. Environmental Protection of Chemical
Industry,2015,35 (3) :272 =278 (in Chinese).

AT XUBILTS 2822, 55 AL 2 K IR BE Ak 240 1% [
TR T]. K AbBEE A, 2018,44 (3) 1136 -
139.

YU Bin, LIU Kainan, LIU Qin’ an, et al. Engineering
example of advanced treatment and reuse of coal
chemical wastewater [ J ]. Technology of Water
Treatment 2018 ,44(3) :136 — 139 (in Chinese).
Tk PVRY]. TRl MBR - RO Ry £
PRARTRIEAL BEAFFE [T ]. 7K AL B4R ,2014,40(4)
95 -98.

WANG Jiao, YU Bing, SUN Liming. Study on advanced
treatment of coking wastewater by sequencing batch
MBR-RO[ J]. Technology of Water Treatment,2014,40
(4):95 -98(in Chinese).

IV, E B BASR G5 BT IR IR i35 K AL BT
TN FE BRI ], E 2K HEK 2015 ,31
(22).18 -21.

SUN Yan, WANG Haochang, ZHAO Dongquan, et al.
Discussion on  WWTP unattended management mode
based on IOT system[ J]. China Water & Wastewater,
2015,31(22) :18 =21 (in Chinese).
XUFER, FEUT, SR A DT {5 K AR B Fil A Ak
RF B ShfEm LT ], Tolkk 4k B ,2015,35 (12)
106 - 108.

LIU Jiafu, QI Xin, ZHANG Guoli. Application of
automatic control combined with the internet of things in

a Chongqing wastewater plant [ J ]. Industrial Water

(9]

[10]

[11]

[12]

Treatment,2015,35(12) :106 — 108 (in Chinese).

B BRI, SO, A IR R TR AR AE T K
AbREE SR G RIH LT ] Tolkak AL B, 2019,39
(1):108 -109,112.

WU Zhiwei, ZHAO Zhenzhong, HAN Wenjie, et al.
Application of IOT (internet of things) technology to the
wastewater treatment automatic control system [ J].
Industrial Water Treatment,2019,39(1) ;108 —109,112
(in Chinese).

XA, o, BORAE. AL TR T R B Ak B 4 P i
FEARBKZTM LT KA BEIAR,2017,43
(3):56 -58,63.

ZHAO Shengnan, GAO Huijie, ZHAO Tianchu.
Experimental study on salt tolerant acclimation of
nitrifying bacteria and treatment of ammonia nitrogen
wastewater containing high salt[ J]. Technology of Water
Treatment 2017 ,43(3) :56 — 58,63 (in Chinese).
I 2 OK R, A, 55, LA DO ORP pH % i
SBREMIB AR T]. HhIE 2K HEK,2001,17(4)
6-11.

GAO Jingfeng, PENG Yongzhen, WANG Shuying, et al.
Using dissolved oxygen, oxidation reduction potential and
pH value for control nitrogen removal in SBR process
[J]. China Water & Wastewater,2001,17(4):6 - 11
(in Chinese).

BASEMG. BT =P B R LT R 75 K AL PR 48
W[ D], a3 WL 2 ,2019.

HU Lipeng. Design of Mobile Phone Remote Monitoring
Wastewater Treatment System Based on Cloud Platform
[D]. Wuhan;Hubei University of Technology,2019 (in
Chinese) .

- 105 -

EBBN A RB(1974 - )5, W%, WL % B,
T, 8%, R IREE N S A FRRN A i
PEARAETS 7K 15 U i B B Ik T 1
N UL L3R I S T 5

E - mail : yzz320@ tust. edu. cn

1475 H #7:2020 - 09 -25

f& B H #7:2020 - 12 - 18

(i XU 5L )



